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Brief Clinical Reportsdiagnosis has been confirmed. In this case not treating the
traumatic diaphragmatic rupture for a long period caused
a very rare complication. Arriving at the diagnosis of dia-
phragmatic rupture was difficult because we did not consider
the possibility of diaphragmatic rupture causing lung lobar
torsion. However, torsion was suggested by the opacity ob-
served in the left lung on the chest radiogram and the near-
complete occlusion of the bronchus revealed by means of
bronchoscopy.1-3 It is important to consider that lung lobar
torsion can occur as a a result of diaphragmatic rupture,
and repair should be performed before lung lobar torsion
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165 cases. J Thorac Cardiovasc Surg. 1986;92:989-93.Heparin-induced thrombosis without thrombocytopeniaFrederick A. Tibayan, MD,a Lawrence L. Leung, MD,b,c Thomas A. Burdon, MD,a,d and
James I. Fann, MD,a,d Stanford and Palo Alto, CalifHeparin-induced thrombocytopenia (HIT) is a prothrombotic
complication of heparin therapy mediated by antibodies that
recognize platelet factor 4/heparin complexes and cause
platelet activation and thrombin generation. Early recogni-
tion of HIT and treatment with non-heparin anticoagulants
are essential in reducing thrombotic events, but diagnosis
of HIT in patients postcardiac surgery may be confounded
by thrombocytopenia because of bleeding, infection, drugs,
or intraaortic balloon pump counterpulsation. Furthermore,
postoperative thrombocytosis after cardiac surgery may
mask platelet consumption because of HIT.1
HIT is typically suspected in patients with thrombosis or
thrombocytopenia, usually defined as a platelet count less
than 100,000/mL or relative decrease of 30% to 50%.2-5
We present a patient in whomHIT developedwithout throm-
bocytopenia after off-pump coronary artery bypass grafting.CLINICAL SUMMARY
A 55-year-old man with coronary artery disease, diabetes
mellitus, hyperlipidemia, and hypertension presented withan acute coronary syndrome. Coronary angiogram demon-
strated multivessel coronary artery disease. He was placed
on a heparin drip. The following day, he underwent a 2-vessel
off-pump coronary artery bypass, during which he received
15,000 units of unfractionated heparin intravenously. He
was given no heparin postoperatively. On postoperative
day 2, his platelet count decreased from 213 to 168 K/mL
(Figure 1). A heparin-induced antibody test was sent, the
result of which was negative.
On postoperative day 12, computed tomography of the
chest, which was obtained to evaluate a fever, decrease in
oxygen saturation to 93%, and mild increase in heart rate,
demonstrated a saddle pulmonary embolus (Figure 2). The
patient was otherwise asymptomatic. Lower-extremity ultra-
sound showed a thrombus in the left popliteal vein. The pa-
tient was anticoagulated with intravenous argatroban after
obtaining specimens for and pending results of heparin-in-
duced antibody and heparin-induced platelet aggregation
tests. The results of the heparin-induced antibody and hepa-
rin-induced platelet aggregation were positive. The transi-
tion to oral anticoagulation with warfarin was made, and
the patient was discharged on postoperative day 28. Fol-
low-up computed tomography before discharge demon-
strated significant diminution of the pulmonary embolus.
He remained well at the 3-month follow-up.DISCUSSION
HIT is a life-threatening complication in patients under-
going cardiac surgery. Early detection and anticoagulation
may limit morbidity caused by HIT, but the diagnosis of
HIT in patients undergoing cardiac surgery is confoundedry c February 2010
FIGURE 1. Clinical course and platelet count of patient with HIT (dashed
line and triangles). A, Admission. B, Immediately after 2-vessel off-pump
CABG, 213 K/mL; C, Platelet nadir, 168 K/mL (heparin-induced antibody
negative at this time). D, CT of chest with saddle pulmonary embolus (hep-
arin-induced antibody and heparin-induced platelet aggregation positive).
Mean platelet count standard error of the mean of 21 consecutive patients
who underwent off-pump coronary artery bypass during same time period as
patient with HIT (solid line and squares). HITT, Heparin-induced thrombo-
cytopenia and thrombosis.
FIGURE 2. Computed tomography of the chest obtained on postoperative
day 12 demonstrating a large saddle pulmonary embolus. Tests for heparin-
induced antibody and heparin-induced platelet aggregation were both pos-
itive at this time, although the patient was not thrombocytopenic and never
had a significant decrease in platelet count.
Brief Clinical Reportsby other causes of thrombocytopenia. Also, the reactive
thrombocytosis often seen in the normal postoperative
course may mask immune-mediated platelet consumption.
Furthermore, although the platelet count profile after on-
pump cardiac surgery has been described,1,3 the changes
in platelet count after off-pump cardiac surgery are less
well understood.
Pouplard and colleagues3 described 2 patterns of throm-
bocytopenia used to predict the development of pathogenic
heparin-dependent antibodies after cardiopulmonary by-
pass: decrease in platelet count after correction of thrombo-
cytopenia occurring during cardiopulmonary bypass and
persistent thrombocytopenia in the days after cardiopulmo-
nary bypass. A large saddle pulmonary embolus developed
in the patient in this report, with positive studies for hepa-
rin-induced antibody and heparin-induced platelet aggrega-
tion, but he was not thrombocytopenic. His platelet nadir
was 168 K/mL, and he never had a significant relative de-
crease in platelet count. In fact, the test for heparin-induced
antibody on postoperative day 2 (at the time of his nadir) was
negative. Of note, this patient was never placed on cardio-
pulmonary bypass, perhaps explaining why he did not fit
into the patterns previously described for on-pump cardiac
surgery. Figure 1 shows the platelet count of this patient
along with the mean platelet count of 21 other consecutive,
contemporaneous patients who had off-pump coronary ar-
tery bypass at our institution (Palo Alto VA Hospital).The Journal of Thoracic and CNote that both curves have a similar shape with a nadir at ap-
proximately postoperative day 3, followed by an increase to
well above preoperative levels.CONCLUSIONS
We suggest that thrombocytopenia may be an unreli-
able indicator of HIT after cardiac surgery (particularly
off-pump), and that prospective studies are needed to re-
fine diagnostic criteria for HIT in this difficult popula-
tion. Until then, we recommend a high index of
suspicion for HIT in patients undergoing cardiac surgery
and consideration of an alternative anticoagulant to hep-
arin to treat vascular thrombosis pending the results of
heparin-induced antibody and heparin-induced platelet
aggregation.References
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